Peer interaction servers several crucial functions for all children, with impacting on their communication skills, social adaption, long-term relationships, and the development of cognition, emotion and personality in unique and important ways. As the implement of inclusive education, more and more children with hearing impairment are placed in general schools with typically hearing children. They may face increasing difficulties in interacting and forming positive relationships with peers. In order to provide a completely understanding peer interaction of children with hearing impairment in inclusive educational settings, this article depicts the status of their interaction with peers, the influencing factors and possible intervention programs.
The Status of Peer Interaction of Children with Hearing Impairment
Brown, Remine, Prescott, and Rickards (2000) noted that a three-stage model of social interaction had been developed based on previous studies: (1) surveillance, children spend time surveying the behaviors of others to orient their behaviors to those with whom they wish to interact; (2) entry, children think about and adopt a initiation strategy to gain interaction entry; (3) maintenance, children attempt to maintain their involvement in the social interaction. The behaviors at surveillance and entry stages were regarded to be the initiating interaction strategies by Brown and his colleagues (2000) . In this review, peer interaction is considered to include mainly two stages: the first stage of initiating interaction and the second stage of maintaining interaction. This article describes the status of hearing impaired children's peer interaction in the two stages.
Initiating Peer Interaction
Initiating peer interaction is required before an interaction exchange which can be established. It is especially important, because it captures key skills that provide children with access to further socialization opportunities (Cillessen & Bellmore, 2004 ). An initiation is defined as any clear and distinct act that is towards to the peer (a peer or peer group) and is not a part of an already existing interaction (Vandell & George, 1981) . Initiation is successful if it elicits a response from the partner and a social interaction occurs. Children with normal hearing often utilize spoken language to initiate a social interaction, for example, calling out the targeted peer's name or say "hello" to the partner. But for the children with hearing impairment, there are difficulties in initiating social interaction by oral language or speech because of their deficiency in hearing and speech. Despite recent advances in promoting spoken language skills, they do not necessarily experience successful interaction with peers (Bat-Chava & Deignan, 2001) .
With reference to the frequency of hearing impaired children's initiation behaviors, some researchers found their initiation interaction as often as their hearing peers in integrated preschools or kindergartens (Brown, Remine, Prescott & Rickards, 2000) . Deluzio and Girolametto (2011) indicated that there were no significant differences in frequency of initiation and ability to respond to others' initiations between children with severe to profound hearing loss and their matched hearing peers. Vandell & George (1981) even found deaf preschoolers attempted to initiate interactions significantly more than their hearing counterparts.
In terms of initiation strategies used by children, both deaf and hearing preschoolers frequently used vocalizations, smiles, and object-related acts (Vandell & George, 1981) . Successful initiation strategies used by hard-of-hearing children were similar to their hearing classmates, including nonverbal entry, extending an invitation, offering an object, or producing a behavior similar to that in which other children were engaged (Weisel, Most & Efron, 2005) . Additionally, children with hearing impairment could change various initiation strategies according to partner's hearing status. They used more gestural and nonverbal strategies such as "touch" to initiate than did their hearing counterparts in integrated kindergartens (Duncan, 1999) . Weisel, Most and Efron (2005) reported that deaf preschoolers preferred to use signing, direct entrance, heading turning in search of a partner when interacting with deaf peers, whereas with hearing peers they more often utilized moving closer, object-related social acts (for instance, pointing or showing an object), and neutral touch. Moreover, they tended to use combined initiation strategies when interacting with deaf peers than they did with hearing peers, especially regarding vocalizations. Children with hearing impairment are probably to be the initiators with inappropriate signals which are impossible to be received, for instance, gestures or vocalizations to one's back (Vandell & George, 1981) . They often wait and hover, use a behavior unrelated to ongoing activity, or disrupt the ongoing play to attempt to join in peer interaction (e.g., an non-play activity), leading to more failure in gaining peer play (Brown, Remine, Prescott & Rickards, 2000) .
Studies got consistent findings that children with hearing impairment experienced greater difficulty in initiating social interactions and their initiation attempts were more likely to be refused or rejected by their hearing partners (Vandell & George, 1981; Bat-Chava & Deignan, 2001; Deluzio & Girolametto, 2011) , especially when they attempted to enter a peer group. Knutson et al. (1997) conducted a study with using the peer entry paradigm and found that one third of participants with hearing impairment failed to enter a group situation where a dyad of hearing peers was already interacting. Boyd, Knutson and Dahlstrom (2000) got similar results that 27% of deaf children failed to enter a peer group of two hearing peers, whereas there were only 5% of hearing children who failed entry. Additionally, studies manifested that children with impaired hearing had much more difficulty in larger social settings (Bat-Chava &Deignan, 2001; Martin, Bat-Chaava, Lalwami, & Waltzman, 2010) . Martin, et al. (2010) selected ten 5-to 6-year-old deaf children and six hearing children to investigate their interactions in a Peer Entry task. Deaf participants were assigned to interact with age-and gender-matched hearing children in two levels of difficulty interaction situations: Dyad condition where the deaf child interacted with one hearing peer for 30 min, and Triad condition where the deaf child entered a group of two hearing children who had already interacted together for 5 min, and all three children continued to interact for another 25 min. Results revealed that 80% of the deaf children in the sample experienced some degree of communication breakdown and the deaf children experienced significantly more difficulty in the Triad interaction situation than in the Dyad condition. Their entry failure was more in larger settings (40% of deaf children failed entry in the Triad condition, comparing with 20% in the Dyad condition) and they had less appropriate respond to peers when they joined in an "established" group of hearing peers. The results were line with the finding from Bat-Chava and Deignan (2001) that it was harder for children with hearing impairment to interact with two peers or more than in one-on-one situation.
Maintaining Peer Interaction
Utilizing skilled behaviors to maintain healthy relationships with others is another challenge for children with hearing impairment. Nunes, Pretzlik and Olson (2001) reported that hearing impaired children had more difficulties in making friends and their relationships with peers, and appeared to proceed less smoothly than those of hearing children. Their difficulty in peer relationships might be relevant to their difficulty in maintaining peer interactions which provides opportunities for forming and keeping relationships with peers. Even thought children with hearing impairment have successfully initiated peer interaction, it doesn't ensure they can maintain their involvement in the peer interaction effectively.
Available literatures on maintenance in peer interactions of children with hearing impairment are not sufficient. Deluzio and Girolametto (2011) indicated that there was no significant difference on the mean length of interaction between children with severe to profound hearing loss and children with normal hearing, concluding that the two groups of children did not differ on their ability to maintain interactions with their peers. However, other studies showed that children with hearing impairment had more difficulty in maintaining social interaction than their hearing peers (Antia & Dittillo, 1998; Duncan, 1999) . Antia and Dittillo (1998) observed the social play of children with hearing impairment and hearing children during inside play in small group which was consisted of six to eight children, of whom at least two children were hearing impaired. Thus, the children with hearing impairment had access to both hearing impaired and hearing peers. The researchers found that children with children with hearing impairment engaged in significantly less associative or cooperative play than children with normal hearing: they engaged equally in non-play and social play, while hearing children engaged primarily in social play. In another study conducted by Duncan (1999) , 11 children with hearing impaired and 11 hearing children in the preschool and kindergarten were enrolled in the same integrated program. Each child was videotaped during free play and during dyadic interaction with a partner of the opposite hearing status. Results showed that when maintaining interaction, the children with hearing impairment used more minimally contingent responses and made fewer significant contributions than the hearing children.
Influencing Factors
There are several factors influencing peer interaction of children with hearing impairment. This article focuses on following aspects: the language and speech ability of children with hearing impairment, peer's hearing status and familiarity, communication mode used in interaction and cochlear implants / hearing aids.
Language and Speech Ability
Children with hearing impairment often have some degree of language and/or speech delay, which is a major factor affecting their interaction with hearing peers. Bat-Chava and Deignan (2001) noted that it was the delay in children with hearing impairment language and speech development that created great barriers for them in establishing and sustaining social relationships. In the study by Lederberg (1991) , 29 children with hearing impairment were observed during out-door free play with peers. They were divided into high, medium and low language ability levels. Results manifested that children who had high language ability initiated significantly more interactions and spent significantly more time on playing, and also used significantly more linguistic communication with partners than those who had medium or low language ability. Hart, Fujiki, Brinton and Hart (2004) proposed that children with language impairment adapted to their linguistic difficulties by avoiding or withdrawing from interaction, thereby they had limited opportunities to practice interaction skills. Additionally, language and speech impairment is associated with deficits in social cognition or emotional competence that might undermine social interaction. It could be reasonably inferred that because children with hearing impairment generally have poorer language and speech ability than hearing children, their opportunities in interaction with others are not sufficient to learn and practice social skills. Moreover, evidences also showed that children with hearing impairment had deficits in social cognition and emotional competence (Peterson & Siegal, 2000; Rieffe & Terwogt, 2006) , thus resulting in less success in their interaction with peers. 
Peers' Hearing Status and Familiarity
For peers' hearing status, studies indicated that both children with hearing impairment and hearing children preferred to interact with peers with similar hearing status (Vandell & George, 1981; Rodriguez & Lana, 1996) . In the study conducted by Vandell and George (1981) , dyadic free play of 16 deaf preschoolers and 16 hearing preschoolers were videotaped on 2 occasions (once with hearing partner and once with deaf partner) to assess their peer interaction. Results suggested that mean interaction duration and proportion of time spent in interaction were greater in "like" dyads (hearing child and hearing partner or deaf child and deaf partner) as opposed to "mixed" dyads. Deluzio and Girolametto (2011) reported that hearing playmates initiated interactions less often with the children with severe to profound hearing loss and ignored their initiations more often than those of other hearing children. These results were supported by the former studies, showing that both a higher quantity and quality of social interaction among deaf and hearing children appeared when they knew each other with the same hearing status (Rodriguez & Lana, 1996; Minnett, Clark & Wilson, 1994) . It is conceivable that children with hearing impairment prefer to interact with peers who are also hearing impaired. Additionally, they use different interaction strategies based on peers' hearing status (Duncan, 1999; Weisel, Most & Efron, 2005) . For example, deaf children use more visual and less object-based strategies when interacting with deaf playmates than interacting with hearing playmates (Lederberg, Ryan & Robbins, 1986 ).
For peers' familiarity, researchers argue that familiarity plays a great role in interaction between children with hearing impairment and hearing peers (Lederberg, Ryan & Robbins, 1986; Kreimeyer, Crooke, Drye, Egbert, & Klein, 2000; Antia, Reed & Shaw, 2011) . Lederberg, Ryan and Robbins (1986) observed 14 deaf preschool children in dyadic play with familiar and unfamiliar peers. They reported that deaf children had more successful initiations with familiar than with unfamiliar hearing partners. Interestingly, hearing children used more visual communication with a familiar deaf peer than an unfamiliar deaf child. Apparently, hearing and children with hearing impairment who are familiar with one another may find nonlinguistic means of communication to partially overcome language and mode-of-communication barriers (Antia & Kreimeyer, 2003) . Antia, Reed, & Shaw (2011) stated that the positive effect of peer familiarity could be seen in the co-enrollment program, which was beneficial for social interactions between children with hearing impairment with hearing peers. In the study by Kreimeyer et al. (2000) , the social interactions of hearing impaired children who were co-enrolled in the intermediate classrooms were observed. Results manifested that hearing impaired children' interactions with their hearing classmates increased rapidly after the co-enrollment intervention. The co-enrollment program contribute children with hearing impairment to become more and more familiar with their hearing peers through participating together in all classroom activities, thus enhancing peer interaction between them.
Communication Mode
Communication mode used by children with hearing impairment is another influencing variable to the peer interaction. In the inclusive settings, hearing children may not have learned sign language or may have only minimal sign language skills, so oral communication is thought to be key to interaction between children with hearing impairment and hearing peers. Bat-Chava and Deignan (2001) examined the oral language and social relationship of children with hearing impairment with cochlear implants in a general education classroom. Most parents reported that their children's oral communication improved after implant, and they became more willing and able to interact with hearing peers. Conversely, children whose oral communication was not improved after implantation were reported to have difficulties in social relationships with hearing peers. Hulsing et al. (1995) observed the peer interaction of three children with hearing impairment with matched hearing peers in the kindergarten. They found that one child who used oral communication had a similar number of interactions to that of hearing peers, while the other two children who used simultaneous communication had less frequent interactions than hearing children. Other researchers also claimed that children with hearing impairment reported that those who utilized oral were more likely to have interactions with hearing peers than those who used sign. Stinson and Whitmire (1992) investigated self-reported data on the preferred communication mode and social interaction from 64 hearing impaired adolescents. Those adolescents who preferred oral communication reported more interactions with hearing peers than those who preferred sign communication. Similarly, Stinson and Kluwin (1996) found that adolescents who rated themselves low in sign ability reported a preference for interaction with hearing peers. Meanwhile, those who rated themselves high in signing skills reported interacting mostly with other hearing impaired peers.
Cochlear Implants/Hearing Aids
The use of modern hearing technology, such as digital hearing aids and cochlear implants, has provides auditory sensation to individual with hearing impairment, granting them the opportunity to use spoken language as their main communication mode in the inclusive educational settings (Lim & Simser, 2005; Sandgren et al., 2011) . Some studies indicated that the social relationships and communication skills of their children with hearing loss were improved as result of cochlear implantation (Bat-Chava & Deignan, 2001; Bat-Chava, Martin & Kosciw, 2005; Schorr, 2006) . In the study of Bat-Chava, Martin and Kosciw (2005) , communication and socialization of children who used hearing aids or cochlear implants for an average of 11 and 6 years were investigated by parents' report. The results found that the socialization skills of children improved over time with the improvement in communication, speech and oral language skills. This finding is line with the result of the previous study that parents reported that cochlear implants had a positive effect on deaf children's ability to interact with hearing peers in a mainstream environment (Bat-Chava & Deignan, 2001 ). Schorr (2006) examined the effects of cochlear implants on social and emotion outcomes, focusing on feeling of loneliness in children with hearing loss in general education classes. 37 children with cochlear implants and 37 children with normal hearing, aged from 5 to 14, participated in this study. The findings demonstrated that children with cochlear implants reported their loneliness were relatively low, and similar to hearing children. An important reason was that children with cochlear implant could speak fluently, which allowed them to interact with hearing classmates and participate classroom activities well, so that they became a true 'member' of the classroom social group. It is worthy to note that cochlear implants only guarantee children could be able to hear environmental sounds , but itself cannot allow the social learning and participation of children to proceed without considered support ).
Intervention Programs
As children with hearing impairment face difficulties in social interaction, especially with hearing peers, several intervention programs have been developed to improve their ability to interact with peers to promote their social integration in inclusion education.
Enhancing Language and Speech Ability Programs
Early intervention researchers pointed out that early detection and intervention of hearing impaired children's language and speech delays is a critical step and that parents' involving in intervention programs is also very crucial (Moeller, 2000) . There are many early intervention programs for language and speech ability, for instance, the Model of Auditory, Speech, and Language Development (Easterbrooks & Estes, 2007) . The Model is designed to assist general and special education teachers in developing spoken language in children with hearing impairment. It emphasizes that teachers should organize the components of listening to spoken language for children with hearing impairment so that they will learn to understand and use them. And a well-prepared, intensely stimulating environment which can foster the natural emergence of listening and spoken language and facilitate language learning would be provided for children with hearing impairment too. Another approach named Auditory-Verbal Therapy is reported to be effective for developing language and speech ability of children with hearing impairment (Lim & Simser, 2005) . The approach is designed to guide the parents of children with hearing impairment to help their children develop audition, speech, language, cognition, and communication skills which are integrated into natural, playful, and age-appropriate activities. It involves individualized, diagnostic sessions emphasizing the use of hearing technology in optimal and meaningful conditions. Researchers indicate that Auditory-Verbal invention has improved hearing impaired children's language and speech ability, as well as their social attention and skills (Wray, Fleser, & Vaccaro, 1997; Goldberg & Flexer, 2001 ).
Peer-Mediated Model Programs
Hearing children prefer to interact with peers who have the same hearing status and may ignore or not willing to respond to the initiation of children with hearing impairment. It is true that children with hearing impairment need greatly the support and scaffolding from their interactional partners. Therefore, instructing normally hearing children interaction strategies may benefit interaction between hearing and children with hearing impairment (Deluzio & Girolametto, 2011) . Peer-mediated interventions emphasize the involvement of typically developing peers as socially competent facilitators to promote appropriate communicative and social behaviors and stress on training typically developing children. It is also important to generate many occasions for practice in order to make the acquired skills permanent and stable over time (Bruce & Hansson, 2011) . According to the approaches organized by DiSalvo and Oswald (2002) , there are three main aspects in peer-mediated interventions for children who have difficulty in communication:
(1) manipulation of the situation, encouraging typical children to interact with target children, (2) peer instruction in social interaction strategies, teaching typical peer special social skill strategies to enhance social interaction with target children, (3) instruction of targeted child in initiation strategies, teaching them initiation skills to increases peer effectiveness. Researchers www.ccsenet.org/ijps
International Journal of Psychological Studies Vol. 5, No. 4; 2013 reported that peer-mediated training was greatly effective to improve communication skills in young children with communication problems (Chung et al. 2007; Bruce & Hansson, 2011) ; it might contribute to improve interaction between children hearing impairment and hearing peers.
Co-Enrollment Program
Co-enrollment program could provide students with and without hearing impairment with shared communication means and intensive contact, and increase their familiarity. In the co-enrollment program, students with hearing impairment and typical hearing students are educated together in the same classroom. They are co-taught by a regular education teacher and a special education teacher (Kreimeyer, Crooke, Drye, Egbert, & Klein, 2000) . The number of students with hearing impairment typically ranges from one fourth to one third of the total classroom members. Sign language instruction is integrated into classroom curriculum. All students in the program are involved in all classroom activities and the teacher encourage them to interact with each other by providing ongoing instruction and appropriate communication methods for hearing impaired students and hearing students. The teachers and students in the co-enrollment classrooms frequently use both spoken and sign language, thus allowing communication access for all students (Kreimeyer, Crooke, Drye, Egbert, & Klein, 2000; Antia, Reed, & Shaw, 2011) . This intervention program has been practiced in education for years, which shows that it has actually positive effect on interaction between hearing and children with hearing impairment in integrated settings (Kreimeyer, Crooke, Drye, Egbert, & Klein, 2000) .
Social Skills Training Programs
In order to improve hearing impaired children's social skills, intervention programs have been developed with aiming at promoting observable positive social skills, or social problem-solving thinking skills, or improving both. For example, the teacher-mediated social skills program which was developed by Antia and Kreimeyer (1994) centers on prompting hearing impaired young children's specific observable positive skills in integrated settings, such as greeting, sharing, assisting, and conversing. Another program developed by Greenberg and Kusche (1993) to increasing deaf children's thinking skills involved in social problem solving, emotional awareness, and behavioral adjustment. However, more programs combine promoting observable positive social skills and thinking skills. For instance, the social competence program developed by Suarez (2000) has been consisted of two parts. The first part is an interpersonal problem-solving training program, including 15 lessons which gradually and progressively developed the cognitive skills needed to avoid or solve interpersonal problems, and is taught to only deaf children in 20 1-hour sessions, twice a week. The second part is a social skills training program including six one-hour sessions and is taught to both deaf children and hearing children. This part is in order for training the social abilities which are selected to be socially valid, including (1) to apologize,(2) to negotiate with peers,(3) to avoid problems with others,(4) to face up to the group influence, and (5) to cooperate and share in group. Suarez (2000) indicated that this invention program succeeded in improving deaf children' social problem-solving skills, especially in making comprehensible the steps implied in the solution of interpersonal problems. This program also improved deaf children's assertive behaviors significantly as rated by their teachers and by themselves.
Conclusion
According to the studies on peer interaction of children with hearing impairments with peers in inclusive settings, it may be concluded that children with hearing impairment initiate actively and are able to moderate their initiation strategies based on partners' hearing status in interactions; however, they experience more failure in interactions than children with normal hearing, especially when they attempt to initiate and enter an established peer group. Additionally, children with hearing impairment are not adept at maintaining peer interactions as hearing children. The important influencing factors includes language and speech ability of children with hearing impairment, peer's hearing status and familiarity, communication mode used in interaction and cochlear implants / hearing aids. Furthermore, some intervention programs to improve their interaction with peers are put forward, such as enhancing language and speech ability programs, peer-mediated model programs, Co-enrollment program, and social skills training programs. In order to examine these programs of intervention, further practical studies are needed in future. 
